Background: Patients with alcohol dependence (AD) are known to develop poor social skills, to report a higher number of adverse childhood experiences (ACEs) and to attempt suicide more frequently than the general population. The background for the association between ACEs and a higher risk of suicide still remains understudied. SSTR4 rs2567608 is a functional polymorphism of the gene for somatostatin receptor subtype 4, predominantly found in the CA1 hippocampus area and involved in memory formation. We hypothesize that the functional polymorphism SSTR4 rs2567608, general self-efficacy, and adverse childhood experiences influence the risk of suicide attempt in patients with AD. Methodology: 176 patients with AD and 127 healthy controls were interviewed regarding 13 categories of ACEs and assessed with the General Self-Efficacy Scale. Genotyping for the SSTR4 rs2567608 polymorphism was performed according to the manufacturer's standard PCR protocol. Results: Patients with AD and the controls did not differ significantly according to the SSTR4 rs2567608 genotype and allele frequencies. Lower general self-efficacy, higher number of ACEs, and the SSTR4 rs2567608 TT genotype increased the risk of suicide attempt in patients with AD, and it persisted significant only in male patients with AD. Conclusions: Our study supports previous findings on ACEs and general self-efficacy association with a risk for suicide. Additionally, we suggest that patients with AD of the SSTR4 rs2567608 TT genotype may be more vulnerable to ACEs and at a higher risk of suicide attempt.
Introduction
As reported by Nock et al. (2008) , lifetime prevalence of suicide ideation/suicide plan/ suicide attempt (suicide behavior) across 17 countries was found in 9.2% /3.1% /2.7% of 84 850 adults of general population [1] . Individuals with mental disorders are known to show higher life-time prevalence of suicide attempt, reaching 31.9-44% in patients with alcohol dependence (AD) [2, 3] .
Studies on suicide, suggest adverse childhood experiences (ACEs) understood by physical, verbal, and sexual abuse, neglect, loss of attachment figures due to divorce, separation, death, exposure to domestic violence, and growing up in a household with mental illness, alcohol abuse, drug abuse, or incarceration are reported as a significant risk factor for suicide behavior/suicide in general population and in patients with AD [2, [4] [5] [6] .
Patients with AD are known to report a higher number of ACEs than the general population [7] . It was postulated that this may be due to having been raised in a dysfunctional household, however, the association cannot be considered absolute [8] . As reported by Hardt et al. (2008) , 17% of 575 patients of psychosomatic clinic and general practitioners reported a suicide attempt in the past and in particular, two forms of early violence (i.e., sexual abuse and harsh physical punishment)
were associated with an increased risk for suicide attempts [5] . As reported by Jakubczyk et al. (2014) , sexual abuse in childhood overweight physical abuse itself as a risk factor of suicide attempt in patients with AD and is independent from other known factors influencing suicide risk, eg., drinking severity [2] . In our opinion, the role of ACEs as a risk factor for suicide behavior/suicide was widely assessed in depression, posttraumatic stress disorder, and some personality traits, but is still insufficient in AD.
General self-efficacy is an important construct that may prevent individuals from committing suicide. General self-efficacy was defined by Bandura (1997) as the belief that one can successfully execute behaviors needed to produce a desired outcome [9] . Pompili et al. (2010) investigated the association of impulsivity, aggression and self-efficacy with protective factors against suicide [10] . The study population consisted of 300 Italian university students (141 males, Kondratowicza 8 Str., Warsaw, Poland emotional control [10] . As noted by Bandura (1986), patients who have strong self-efficacy are likely to mobilize their effort needed to successfully resist situations of high risk for alcohol drinking [11] . Bandura (1982) pointed out that there is a bimodal association between life adversities and self-efficacy [12] . Strong self-efficacy supports recovery from traumatic experiences, but self-efficacy may be impaired by previously experienced life adversities [12] .
Reports in the literature indicate that ACEs may implicate adverse adaptation following traumatic experiences and self-efficacy [13] [14] [15] [16] [17] . Studies on AD treatment outcomes and relapse have tended to focus on self-efficacy [18] [19] [20] [21] [22] . We hypothesized that lower general self-efficacy is associated with a higher risk of suicide attempt in patients with AD. 
Subjects and Methods
This is a study based on retrospective and self- 
Ethics
Patients with AD and the controls gave written informed consent for their participation in the study. 
Results

Frequency of SSTR4 rs2567608 alleles and genotypes in patients with AD and the controls
The genotype and allele frequencies of SSTR4 rs2567608 in patients with AD and the controls are shown in Table 1 . For the studied polymorphism, the distribution of genotypes within patients with AD and the controls was in the Hardy-Weinberg equilibrium (Chi2=3.629, P=0.056 for patients with AD; Chi2=0.044, P=0.833 for the controls). There were no significant differences in genotype and allele frequencies between patients with AD and the controls (Table 1) Table 2 ), had significantly lower general self-efficacy (scored significantly lower on the GSES) (P=0.002, Table 2 ), and reported a significantly higher number of ACEs (both on the ACE Study Score and ACE 13 Score) (P<0.001, Table 2 (Table 3 ).
Discussion
The SSTR4 rs2567608 TT genotype, higher number of ACEs reported with the ACE 13 Score, and lower general self-efficacy significantly raised the risk of suicide attempt and it persisted significant in male patients with AD. This is the first study on SSTR4 rs2567608 in clinical subjects with AD and, generally, with mental disorder, that proposes SSTR4 rs2567608 TT as a molecular background for vulnerability to ACEs. It has to be underlined that alcohol use and suicide are both complex phenomena coming from a multitude of factors. Alcohol consumption may lead to suicidality through disinhibition, impulsive behavior and impaired judgment, but it may also be used as a means to ease distress by committing the act of suicide [10] . Thus, alcohol A number of studies have investigated the role of genes connected with neurotransmission, memory formation, and neuroplasticity in patients with mental disorders or general population, i.e., the brainderived neurotrophic factor gene (BDNF) [56, 57] and the serotonin transporter gene (SLC6A4) [58] [59] [60] [61] [62] . Only three studies have been conducted regarding SSTR4 rs2567608 on human sample [63] [64] [65] , but none in the field of memory formation. Two of the three studies indicated SSTR4 rs2567608 as an additional tool for forensic individual identification [63, 65] .
The third study, conducted by Kim et al. categories than the general population [7, 46] .
We expanded the ACE Study Score with three additional questions concerning events that took place before the age of 18 and included:
witnessing a family member's attempted suicide (ACE 11); witnessing a family member's death due to any cause (ACE 12); and witnessing a stranger's death due to any cause (i.e., a traffic accident) (ACE 13). All three were reported by patients with AD significantly more frequently than by the controls ( Figure   1 The results of the study should be interpreted cautiously due to the relatively small study sample.
The study was based on a Caucasian population of Central Poland. Samples/ populations of other origins may vary according to SSTR4 rs2567608 allele and genotype frequencies. Thus the conclusions of our study do not consider samples/populations other than Caucasian.
As we listed in the Subjects and Methods section, our patients had no significant psychiatric comorbidity, but we neither assessed nor excluded patients with personality disorders. Borderline personality disorder, for example, is associated with suicide attempts.
Our study cannot account for this possible confounding factor. 
Conclusions
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